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,QWKHFDVHRI(J\SWDQDULGFRXQWU\ZLWKDQLQFUHDVLQJSRSXODWLRQWKDWLVFRQFHQWUDWHGLQWKH1LOH9DOOH\DQG'HOWD
RQHRI WKHLPSRUWDQWGHYHORSPHQW LVVXHVLVWKHUHGLVWULEXWLRQRI WKHSRSXODWLRQRXWVLGHWKH1LOH9DOOH\7KXV LW LV
HVVHQWLDOWRUHFODLPQHZODQGVLQWKHGHVHUWIRUEXLOGLQJQHZFRPPXQLWLHV(J\SWDOVRIDFHVZDWHUVFDUFLW\DQGTXDOLW\
LVVXHV7KH1LOHZKLFKLVWKHPDMRUGULQNLQJZDWHUVRXUFHLVRIWHQEHORZWKHPLQLPXPTXDOLW\VWDQGDUGVGXHWRWKH
UHOHDVHRIODUJHTXDQWLWLHVRIXQWUHDWHGZDVWHZDWHULQWRLW&DUU%OXPHQWKDODQG0DUD,QDGGLWLRQE\
(J\SWIHOOEHORZWKHPñLQWHUQDWLRQDOZDWHUSRYHUW\OLPLW)$7KHGHVLJQRIQHZFRPPXQLWLHVLPSRVHV
DGGLWLRQDOVWUHVVRQPDQDJLQJWKHZDWHUUHVRXUFHVLQXUEDQDUHDV&RPPXQLWLHVVKRXOGVHHNQHZZDWHUUHVRXUFHVVXFK
DV UHXVLQJJUD\ZDWHU IRUQRQSRWDEOHSXUSRVHV7RDYRLG WKHSUREOHPVRIFRVWO\ LQIUDVWUXFWXUHVHZDJHDQGZDWHU
UHVRXUFHVQHZWHFKQRORJLHVDQG LGHDVVKRXOGEHDSSOLHG LQ WKHVHQHZFRPPXQLWLHV6HYHUDOPHWKRGVH[LVWIRU WKH
WUHDWPHQWRIJUD\ZDWHU&HQWUDOL]HGDQGGHFHQWUDOL]HGWUHDWPHQWPHWKRGVDUHXVHGGHSHQGLQJRQGLIIHUHQWIDFWRUVLQ
WKHFRPPXQLW\1DWXUDOWUHDWPHQWPHWKRGVLQFOXGHVWDELOL]DWLRQODJRRQVDQGFRQVWUXFWHGZHWODQGV
&RQVWUXFWHG:HWODQGV&:VDUHHQJLQHHUHGV\VWHPVWKDWKDYHEHHQGHVLJQHGDQGFRQVWUXFWHGWRXWLOL]HWKHQDWXUDO
SURFHVVHV LQYROYLQJ ZHWODQG YHJHWDWLRQ VRLOV DQG WKH DVVRFLDWHG PLFURELDO DVVHPEODJHV WR DVVLVW LQ WUHDWLQJ
ZDVWHZDWHUV7KH\DUHGHVLJQHGWRWDNHDGYDQWDJHRIPDQ\RIWKHVDPHSURFHVVHVWKDWRFFXULQQDWXUDOZHWODQGVEXW
GRVRZLWKLQDPRUHFRQWUROOHGHQYLURQPHQW9\PD]DO7KHUHVHDUFKVWXGLHVWKHWUHDWPHQWPHWKRGRI&:VDVD
GHFHQWUDOL]HGQDWXUDOWUHDWPHQWPHWKRGWKDWFDQEHXVHGLQFRPPXQLWLHVIRUZDVWHZDWHUWUHDWPHQWDORQJZLWKSURYLGLQJ
RWKHU EHQHILWV 7KH HIIHFWV RI XVLQJ &:V RQ WKH FRPPXQLW\ DUH VWXGLHG WKURXJK VRPH H[DPSOHV WR FRQFOXGH
UHFRPPHQGDWLRQVIRUIXUWKHUDSSOLFDWLRQVLQ(J\SWDQGWKHSRVVLEOHOLPLWDWLRQV
6XVWDLQDEOH&RPPXQLWLHVDQG8UEDQ:DWHU
7KH5R\DO,QVWLWXWHRI%ULWLVK$UFKLWHFWV5,%$GHILQHV6XVWDLQDEOH&RPPXQLWLHVDVFRPPXQLWLHVWKDWPHHWWKH
GLYHUVHQHHGVRIH[LVWLQJDQGIXWXUHUHVLGHQWV7KHLUFKLOGUHQDQGRWKHUXVHUVFRQWULEXWHWRDKLJKTXDOLW\RIOLIHDQG
SURYLGHRSSRUWXQLW\DQGFKRLFH7KH\DFKLHYHWKLVLQZD\VWKDWPDNHHIIHFWLYHXVHRIQDWXUDOUHVRXUFHVHQKDQFHWKH
HQYLURQPHQWSURPRWHVRFLDOFRKHVLRQDQGLQFOXVLRQDQGVWUHQJWKHQHFRQRPLFSURVSHULW\5,%$)RUFLWL]HQV
DQGWKHLUJRYHUQPHQWVWRPRYHWRZDUGVVXVWDLQDEOHFRPPXQLWLHVVHYHUDOFRPSRQHQWVVKRXOGH[LVWWRVXSSRUWVXFKD
PRYH:LOOLDPVLQVWDWHGWKHFRPSRQHQWVRIDVXVWDLQDEOHFRPPXQLW\WREHSDUNVRSHQJUHHQDUHDVVROLGZDVWH
PDQDJHPHQWHQHUJ\HIILFLHQF\JRRGDLUTXDOLW\DQHIIHFWLYHWUDQVSRUWDWLRQV\VWHPDVXVWDLQDEOHSODQQLQJDQGODQG
XVHSODQSURYLGLQJDKLJKTXDOLW\RIOLIHDQGKLJKTXDOLW\KRXVLQJRSSRUWXQLWLHVDQGFUHDWLQJDQHFRQRPLFGHYHORSPHQW
SODQ)LQDOO\WKHFRPPXQLW\VKRXOGSURYLGHDQHIILFLHQWZDWHUVXSSO\V\VWHPIRUDOOLQKDELWDQWVDQGDSURSHUVHZHUDJH
V\VWHP:LOOLDPV
,Q(J\SWWKUHHJHQHUDWLRQVRIQHZFLWLHVKDYHEHHQHVWDEOLVKHGWRUHGXFHWKHRYHUSRSXODWLRQLQWKH1LOH'HOWD
7KHVXFFHVVRIWKHQHZFLWLHVZDVOLPLWHGLQPDQ\ZD\V1HZFRPPXQLWLHVVKRXOGEHRIVPDOOHUVL]HVZLWKVXVWDLQDEOH
LQIUDVWUXFWXUHVDQGVHUYLFHV$IHDVLELOLW\VWXG\VKRXOGEHFDUULHGRXWDQGFRQWLQXRXVPRQLWRULQJDQGHYDOXDWLRQVKRXOG
EHKHOG:DWHUVFDUFLW\DQGWKHLUUHVSRQVLEOHXVHRIZDWHUDUHFRQVLGHUHGWZRRIWKHPDMRUFKDOOHQJHVIDFLQJIXWXUH
GHYHORSPHQWV(OODKKDP
8UEDQ ZDWHU UHIHUV WR IRUPV RI ZDWHU WKDW DUH IRXQG LQ DQ XUEDQ DUHD LQFOXGLQJ UDLQ ZDWHU GULQNLQJ ZDWHU
JURXQGZDWHUVXUIDFHZDWHUDQGZDVWHZDWHU:DVWHZDWHULVNQRZQDVZDWHUZKRVHSK\VLFDOFKHPLFDORUELRORJLFDO
SURSHUWLHVKDYHEHHQFKDQJHGDVDUHVXOWRIWKHLQWURGXFWLRQRIFHUWDLQVXEVWDQFHVZKLFKUHQGHULWXQVDIHIRUVRPH
SXUSRVHVVXFKDVGULQNLQJ$PRDWH\DQG%DQL8UEDQZDVWHZDWHULVFODVVLILHGLQWRJUD\ZDWHULQFOXGHVZDWHU
IURPEDWKVVKRZHUVKDQGEDVLQVZDVKLQJPDFKLQHVGLVKZDVKHUVDQGNLWFKHQVLQNVEXWH[FOXGHVVWUHDPVIURPWRLOHWV
DQGXULQDOVDQGEODFNZDWHUZKLFKLQFOXGHVZDVWHZDWHUIURPWRLOHWVDQGXULQDOV
7KH WUHDWPHQW DQG UHXVH RI JUD\ZDWHU KDVPDQ\ EHQHILWV VXFK DV VDYLQJ IUHVKZDWHU UHVRXUFHV LUULJDWLRQ RI
DJULFXOWXUDO ODQGV UHGXFLQJ WKH QHHG RI IHUWLOL]HUV =KDQJ  7UHDWHG JUD\ ZDWHU FDQ EH XVHG LQ FUHDWLQJ
UHFUHDWLRQDODQGDHVWKHWLFLPSRXQGPHQWVDQGGRPHVWLFXVHVXFKDVWRLOHWIOXVKLQJ1D]DUL(VODPLDQDQG.KDQELOYDUGL
:DWHUUHXVHUHGXFHVLWVSULFHDQGWKHHQHUJ\QHHGHGIRUWUDQVSRUWLQJZDWHUDVWKHUHF\FOLQJLVXVXDOO\RQVLWH
7KH&OHDQ6WUHDPV/DZ,QDGGLWLRQWKHWUHDWPHQWDQGUHXVHRIJUD\ZDWHUUHGXFHVWKHSUHVHQFHRISDWKRJHQLF
RUJDQLVPDQGLQRUJDQLFPLFURSROOXWDQWVZKLFKFRXOGLPSRVHVHULRXVWKUHDWVWRKXPDQKHDOWK0LOOHU
:DVWHZDWHUWUHDWPHQWPHWKRGVFDQEHFODVVLILHGLQWRWUDGLWLRQDOFHQWUDOL]HGPHWKRGVDQGGHFHQWUDOL]HGPHWKRGV
7UDGLWLRQDOFHQWUDOL]HGWUHDWPHQWPHWKRGVUHIHUWRWKHZDVWHZDWHUUHXVHV\VWHPVWKDWDUHDSSOLHGRQDODUJHVFDOH
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:KLOHGHFHQWUDOL]HGWUHDWPHQWPHWKRGVUHIHUWRWKHZDVWHZDWHUUHXVHV\VWHPVWKDWDUHDSSOLHGRQDVPDOOVFDOH7KH\
FDQEHRQVLWHRUFOXVWHUV\VWHPV'HFHQWUDOL]HGPHWKRGVDUHOHVVFRVWO\PRUHIOH[LEOHDQGUHVLOLHQW7KH\FDQUHO\RQ
SULYDWHILQDQFLQJWKHUHIRUHVDYLQJPRQH\IRUPXQLFLSDOLWLHV%DNLU7KH\KDYHOHVVHQYLURQPHQWDOGDPDJHLQ
FDVHRIIDLOXUHDQGWKH\UHGXFHWKHGLVFKDUJHRISROOXWDQWV&OHDQ:DWHU$FW1DWXUDOZDVWHZDWHUWUHDWPHQW
V\VWHPVDUHDOOZDVWHPDQDJHPHQWSURFHVVHVWKDWGHSHQGRQQDWXUDOUHVSRQVHVVXFKDVJUDYLW\IRUFHIRUVHGLPHQWDWLRQ
RURQQDWXUDOFRPSRQHQWVVXFKDVELRORJLFDORUJDQLVPV$EGHO*KDIIDUDQG(O6DDGL7KH\LQFOXGHFRQVWUXFWHG
ZHWODQGV&:VZKLFKDUHWKHPDLQIRFXVRIWKHUHVHDUFK
&RQFHSWDQG6XVWDLQDELOLW\RI&RQVWUXFWHG:HWODQGV
&:VWHFKQRORJ\LVFRQVLGHUHGDKROLVWLFDSSURDFKLQWHJUDWLQJZDVWHZDWHUWUHDWPHQWIORRGSURWHFWLRQDQGVWRUP
ZDWHUPDQDJHPHQW)LJXUHVKRZVWKHFRPSRQHQWVRIWKH&:V\VWHPZKHUHJUD\ZDWHULVFROOHFWHGIURPKRXVHKROGV
WRDSULPDU\WUHDWPHQWV\VWHPXVXDOO\DVHSWLFWDQNDQGLVWKHQWUDQVSRUWHGWRWKH&:YLDWKHLQOHWWRSDVVWKURXJK
WKHILOWHUPHGLDDOORZLQJVHWWOHPHQWRIVROLGVDQGFRPLQJLQWRFRQWDFWZLWKWKHEDFWHULDOSRSXODWLRQVRQWKHVXUIDFHRI
WKHPHGLDDQGSODQWVWHPV:DVWHZDWHUWKHQUHDFKHVWKHRXWOHWZLWKDEHWWHUTXDOLW\WREHUHXVHG8OVLGR


)LJ&RQVWUXFWHGZHWODQGV\VWHPFRPSRQHQWVIRUDUHVLGHQWLDOXQLW*UD\ZDWHULVFROOHFWHGDQGSULPDU\WUHDWHGLQDVHSWLFWDQN,WLVWKHQ
WUDQVIHUUHGWRWKH&:WREHVHFRQGDU\WUHDWHG2QUHDFKLQJWKHRXWOHWLWLVUHDG\WREHUHXVHG&DVFDGLD*UHHQ%XLOGLQJ&RXQFLO
9HJHWDWLRQLQ&:VSOD\VDYHU\LPSRUWDQWUROHLQSXULI\LQJWKHZDVWHZDWHU7KHLUURRWVSURYLGHDKXJHVXUIDFHDUHD
IRUDWWDFKLQJPLFURELDOJURZWKDOORZLQJIRUWKHGHFRPSRVLWLRQDQGXSWDNHRISROOXWDQWVIURPWKHZDVWHZDWHU$QRWKHU
EHQHILWIRUWKHYHJHWDWLRQLVWKHDHVWKHWLFYDOXHWKH\SURYLGHDVWKH\SURYLGHDZLOGOLIHKDELWDWDQGDQDGGLWLRQDOJUHHQ
DUHD:HWODQGV,QWHUQDWLRQDO3ODQWVVXFKDVUHHGVFDWWDLOVDQG3DS\UXVFDQEHXVHGLQ&:V
7KHUHDUHWZRPDLQW\SHVRI&:VIUHHVXUIDFHIORZDQGVXEVXUIDFHIORZ)UHHVXUIDFHIORZ&:VUHTXLUHPRUHODQG
DUHDPEXWFRVWOHVV5RXVVHDXZKLOHVXEVXUIDFHIORZ&:VGHSHQGRQWKHIORZRIZDVWHZDWHUXQGHUD
OD\HURIILOWHUPHGLDWKXVWKH\DUHPRUHVXLWDEOHIRUXUEDQDUHDV6XEVXUIDFHIORZ&:VUHTXLUHODQGDUHDRIPSHU
SHUVRQDQGWKH\DUHGLYLGHGLQWRKRUL]RQWDODQGYHUWLFDOIORZ&:V+RIIPDQQHWDODVVKRZQLQILJXUH
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
)LJ'LIIHUHQWW\SHVRI&:VDQGWKHDUHDUHTXLUHGE\HDFKWRWUHDWZDWHUUHVXOWLQJIURPDKRXVHKROGRISHUVRQV%\$XWKRU7KHDYHUDJH
KRXVHKROGVL]HLVSHUVRQV,WLVFOHDUWKDWWKHYHUWLFDOIORZVXEVXUIDFH&:UHTXLUHVWKHOHDVWVXUIDFHDUHDIRUWUHDWPHQWPZKLOHWKHIUHH
VXUIDFHIORZ&:UHTXLUHVWKHODUJHVWVXUIDFHDUHDP81,&()
$QHFRQRPLFDOFRPSDULVRQZDVKHOGLQ0H[LFREHWZHHQ$FWLYDWHG6OXGJH6\VWHPV$66DQG&:VDVDORZFRVW
DQGORZPDLQWHQDQFHHIIRUWWHFKQRORJ\7KHUHVXOWVDVLQILJXUHVKRZWKDWWKHDYHUDJHLQYHVWPHQWFRVWVRI&:V
DUH ¼SH SRSXODWLRQ HTXLYDOHQW 7KHPXQLFLSDO$66 FRVWV ¼SH$V IRU RSHUDWLRQ FRVWV&:V FRVW RQ
DYHUDJH¼SHDQQXDOO\ZKLOH$66FRVWV¼SHDQQXDOO\WKXV&:VKDYHOHVVLQYHVWPHQWDQGRSHUDWLRQFRVWV
6H\ULQJDQG.XVFKN

)LJ&RPSDULVRQEHWZHHQWKHDYHUDJHLQYHVWPHQWDQGRSHUDWLRQFRVWVIRU$FWLYDWHG6OXGJH6\VWHP$66DQG&:VLQ0H[LFR%RWKWKH
LQYHVWPHQWDQGRSHUDWLRQDQGPDLQWHQDQFHFRVWVRIWKH$66DUHYHU\KLJKFRPSDUHGWRWKDWRI&:VPDNLQJLWFOHDUWKDWXVLQJ&:VLVPRUH
HFRQRPLFWKDWWKHWUDGLWLRQDO$666H\ULQJDQG.XVFKN
7KHXVHRI&:VIRUZDVWHZDWHUWUHDWPHQWKDVPDQ\EHQHILWV(QYLURQPHQWDOEHQHILWVLQFOXGHDGDSWLQJWRVSHFLILF
VLWHFRQGLWLRQVDQGWDUJHWLQJVSHFLILFSROOXWDQWORDGV&DOLIRUQLD6WDWH:DWHU5HVRXUFHVGHSHQGHQFHRQVRODU
HQHUJ\IRU WKH WUHDWPHQWSURFHVVHV 81(3SURWHFWLQJYLWDOHFRV\VWHPVVXFKDVULYHUVDQG ODNHVSURYLGLQJ
ZLOGOLIHKDELWDWFUHDWLQJJUHHQDUHDVDQGHOLPLQDWLQJWKHXVHRIFKHPLFDOSURGXFWV6RFLDOEHQHILWVLQFOXGHLQWHJUDWLRQ
LQ WKH GHVLJQ RI EXLOGLQJV DQG ODQGVFDSH OHDGLQJ WR VRFLHW\ LQWHUDFWLRQ ZLWK ZDVWHZDWHU WUHDWPHQW LQFUHDVLQJ
DZDUHQHVVDQGHGXFDWLRQDERXWZDWHUSUREOHPVSURYLGLQJJUHDWSXEOLFVSDFHVDWORZFRVWVVXFKDVRXWGRRUOXQFKWLPH
DUHDVPDNLQJWKHPIDYRUDEO\YLHZHGE\WKHJHQHUDOSXEOLFDQGUHJXODWRU\DJHQFLHV(FRQRPLF%HQHILWVLQFOXGHOHVV
FRQVWUXFWLRQ RSHUDWLQJ DQGPDLQWHQDQFH FRVWV&RQVWUXFWLRQ FRVWV DUH WKH FRVWV RI D FRQYHQWLRQDOZDVWHZDWHU
WUHDWPHQWSODQW::73ZKLOHPDLQWHQDQFHFRVWVDUHRI::737KH\DUHPRUHGXUDEOHDVWKH\KDYHQRRU
IHZPRYLQJSDUWVUHVXOWLQJLQORQJHUOLIHF\FOHVRIDERXW\HDUVPLQLPXP1HOVRQ
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$OLIHF\FOHDVVHVVPHQW/&$ZDVFRQGXFWHGWRFRPSDUHD&:V\VWHPDQGDQDFWLYDWHGVOXGJHSURFHVV7KHVWXG\
LQFOXGHG WKH SURGXFWLRQ RI FRPSRQHQWV HTXLSPHQW DQG DFFHVVRULHV FRQVWUXFWLRQ DQG DVVHPEO\ RSHUDWLRQ DQG
PDLQWHQDQFHDQGGLVPDQWOLQJDQGILQDOGLVSRVDORIWKHZDVWHZDWHUWUHDWPHQWFRPSRQHQWV7KHWZRWUHDWPHQWV\VWHPV
XVHGLQWKHVWXG\DUH&:VLQ6SDLQDQGDQDFWLYDWHGVOXGJHV\VWHPLQ3RUWXJDO)LJXUHVKRZVWKHFRQWULEXWLRQRIOLIH
F\FOHSKDVHV FRQVWUXFWLRQRSHUDWLRQDQGPDLQWHQDQFHGLVPDQWOLQJDQG ILQDOGLVSRVDO IRU WKH WZRV\VWHPV&:V
SURYLGH DQ RYHUDOO OHVV FRQWULEXWLRQ LQ WKH WKUHH SKDVHV 7KH DFWLYDWHG VOXGJH PHWKRG WKHUHIRUH KDV D KLJKHU
HQYLURQPHQWDO LPSDFW GXULQJ RSHUDWLRQ DQG PDLQWHQDQFH &:V GLVSOD\ D KLJKHU LPSDFW LQ WKH GLVPDQWOLQJ DQG
GHPROLWLRQSKDVH0DFKDGRHWDO

)LJ&RQWULEXWLRQRIOLIHF\FOHSKDVHVRIZDVWHZDWHUWUHDWPHQWV\VWHPVWRHQYLURQPHQWDOLPSDFWFDWHJRULHV0DFKDGRHWDO$ELRWLF
PHDQVQRQOLYLQJ3KRWRFKHPLFDOR[LGDWLRQLVXVXDOO\NQRZQDVVXPPHUVPRJZKLFKLVFDXVHGE\FKHPLFDOUHDFWLRQEHWZHHQK\GURFDUERQV
RUJDQLFPDWHULDOVDQG12[XQGHUWKHLQIOXHQFHRI89OLJKW7KH&:KDVDQRYHUDOOORZHULPSDFWRQWKHHQYLURQPHQWWKDQWKHDFWLYDWHGVOXGJH
V\VWHPWKRXJKWKHVSHFLILFLPSDFWPD\YDU\LQGLIIHUHQWVWDJHV/LX
8VLQJ&RQVWUXFWHG:HWODQGVLQ&RPPXQLWLHV
&:VFDQEHDSSOLHGRQVLWHRURQODUJHUVFDOHVVXFKDVFRPPXQLWLHV7RFRQFOXGHWKHHIIHFWVRIXVLQJ&:VIRU
ZDVWHZDWHUWUHDWPHQWVRPHH[DPSOHVVKRXOGEHVWXGLHGWRLOOXVWUDWHKRZWKH\LPSDFWWKHFRPPXQLW\HQYLURQPHQWDOO\
VRFLDOO\DQGHFRQRPLFDOO\LQDGGLWLRQWRWKHLUHIIHFWRQWKHXUEDQGHVLJQRIWKHFRPPXQLW\$QH[DPSOHLQ(J\SWLV
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DOVRVWXGLHGWRVKRZWKHFRQYHQLHQFHRIXVLQJ&:VLQWKHORFDOFOLPDWHDQGWKHHIILFLHQF\RIZDVWHZDWHUWUHDWPHQW
XQGHUVXFKFRQGLWLRQV
4.1. Shahre Javan Community 
7KH6KDKUH-DYDQ&RPPXQLW\LVORFDWHGLQWKH,VODPLF5HSXEOLFRI,UDQZKLFKLVIDFLQJWZRPDMRUFKDOOHQJHV
%RWKDUHUHODWHGWRWKHUHVHDUFKSUREOHP7KHILUVWLVWKHLQFUHDVLQJSRSXODWLRQULVLQJIURPPLOOLRQLQWR
PLOOLRQLQ7KHVHFRQGFKDOOHQJHLVWKHZDWHUVKRUWDJHDVWKHGHPDQGIRUZDWHULVLQFUHDVLQJZKLOHWKHH[LVWLQJ
ZDWHUUHVRXUFHVDUHSROOXWHGE\LQVXIILFLHQW WUHDWHGZDVWHZDWHUDQGOHDNDJHV6HHOLJ7KHSLORWDUHDLVD
KHFWDUH KD QHLJKERUKRRGZLWK D SRSXODWLRQ RI  LQKDELWDQWV DSSUR[  UHVLGHQWLDO XQLWV LQ WKH FLW\ RI
+DVKWJHUG 1HZ7RZQ 0RKDMHUL DQG 9RFNV  7KH GHVLJQ UHIHUHQFH WKH WUDGLWLRQDO ,UDQLDQ XUEDQ IRUP
FKDUDFWHUL]HGE\DORZULVHKLJKGHQVLW\IRUP6HHOLJ7KHGHVLJQFRQVLVWVRIFRPSDFWFOXVWHUVRUJDQL]HG
LQIRXUURZVDVLOOXVWUDWHGLQILJXUH


)LJ7KHGLVWULEXWHGDUHDVRIWKH&:VJUHHQDUHDVDQGZDWHUERGLHVLQWKHXUEDQIRUPRI6KDKUH-DYDQ&RPPXQLW\VKRZLQJWKHGHFHQWUDOL]HG
QDWXUHRIWKHV\VWHPFUHDWLQJJUHHQDUHDVWKURXJKWKHFRPPXQLW\DQGHOLPLQDWLQJWKHQHHGIRUORQJWUDQVPLVVLRQOLQHVDQGWKHOHDNDJHRIZDWHU
7KHV\VWHPDOVRDOORZVRQVLWHWUHDWPHQWDQGUDLVHVWKHSXEOLFFRQFHUQ:HEHUHWDO
(DFK FOXVWHU KDV D FHQWUDO FRXUW\DUG VXUURXQGHG E\ IRXU EXLOGLQJ JURXSV 7KH FRQFHSW RI PL[HGXVH ZDV
LPSOHPHQWHG WR SURYLGH DOO DPHQLWLHV LQ D ZDONLQJ GLVWDQFH RI HYHU\ UHVLGHQW DQG FUHDWLQJ D GHFHQWUDOL]HG
QHLJKERXUKRRG FHQWUHV7KHGHQVH XUEDQ IRUPSURYLGHV WKH DELOLW\ WR FUHDWH HIILFLHQW LQIUDVWUXFWXUH DQG HQKDQFHV
UHVRXUFHXVHHIILFLHQF\DVWKHZDWHUVXSSO\DQGVHZDJHQHWZRUNVDUHVKRUWHUUHGXFLQJZDWHUOHDNDJHDQGLQIUDVWUXFWXUH
FRVWV,QDGGLWLRQWKHGHFHQWUDOL]HGWUHDWPHQWV\VWHPIRUJUD\ZDWHUDOORZVIRUHIILFLHQWZDWHUUHXVHLQWKHLUULJDWLRQRI
SDUNVDQGJUHHQDUHDV'HPRXWK(LW]HQDQG*DUVNH$VHSDUDWHVHZDJHV\VWHPZDVLPSOHPHQWHGWRVHSDUDWH
JUD\ZDWHUIURPVLQNVVKRZHUVZDVKLQJPDFKLQHVDQGEDWKWDEVIURPEODFNZDWHUIURPWRLOHWVDQGNLWFKHQVLQNV
7KHJUD\ZDWHULVWUHDWHGLQGHFHQWUDOL]HG&:VDQGUHXVHGIRULUULJDWLRQWRLOHWIOXVKLQJDQGRWKHUQRQSRWDEOHXVHV
:HEHUHWDO)LJXUHVKRZVWKHZDVWHZDWHUWUHDWPHQWFRQFHSWLQWKHFRPPXQLW\

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
)LJ6FKHPHRIWKHGUDLQDJHV\VWHPRI+DVKWJHUG*UD\ZDWHULVWUHDWHGLQYHUWLFDO&:VWREHUHXVHGODWHU%ODFNZDWHULVFROOHFWHGDQGWUHDWHG
LQDFHQWUDOWUHDWPHQWSODQWZKLOHUDLQZDWHULVILOWHUHGWREHUHXVHG7KHYHUWLFDO&:VZHUHVHOHFWHGWRILWWKHVORSHLQWKHQHLJKERUKRRGVRWKDW
ZDWHUFDQIORZE\JUDYLW\ZLWKRXWWKHQHHGIRUSXPSV9RFNVDQG*RHUVFKHO
7KHV\VWHPDOORZHGUHXVHRIRIWKHZDWHULQWKHFLW\RI+DVKWJHUGLQLUULJDWLRQDUWLILFLDOZDWHUERGLHVFOHDQLQJ
VWUHHWVDQGFDUVDQGJURXQGZDWHULQILOWUDWLRQ:HEHUHWDO7KHV\VWHPSURYLGHVPRUHJUHHQDUHDV,QDGGLWLRQ
WKHGHFHQWUDOL]HGV\VWHPFDQEHFRQVWUXFWHGLQSKDVHVWKXVLWFDQEHHDVLO\ILQDQFHGLQVWHDGRIFUHDWLQJWKHZKROH
LQIUDVWUXFWXUHEHIRUHWKHFRPSOHWLRQRIWKHGHYHORSPHQWSKDVHV7KH&:VSURYLGHGORZLQYHVWPHQWFRVWVDERXW
OHVVSHUFDSLWDFRPSDUHGWRDQDFWLYDWHGVOXGJHSODQW0RKDMHULDQG9RFNV
4.2. Sunga, Nepal 
7KHSURMHFWLVORFDWHGLQ6XQJD7KLPL0XQLFLSDOLW\RQHRI1HSDO¶VROGHVWVHWWOHPHQWVLVDVPDOOPXQLFLSDOLW\
ZLWKDSRSXODWLRQRIDURXQGFRYHULQJNPZLWKUHVLGHQWLDODUHDDJULFXOWXUDOODQGDQGDURXQG
YDFDQWODQG7KHXQWUHDWHGPXQLFLSDOZDVWHZDWHULVGLVFKDUJHGGLUHFWO\LQWRWKHQHDUE\ZDWHUERGLHVUHVXOWLQJLQ
ZDWHUVXUIDFHSROOXWLRQDQGDIIHFWLQJWKHDJULFXOWXUDOODQGVLUULJDWHGE\WKHULYHUV1HSDOLVIDFLQJDQLQFUHDVLQJZDWHU
VFDUFLW\:DWHUDLG
$ FRPPXQLW\EDVHG ZDVWHZDWHU WUHDWPHQW V\VWHP LQ 1HSDO ZDV FRQVWUXFWHG LQ  LQ 6XQJD 7KH V\VWHP
FRPSULVHVRI D FRDUVH VFUHHQDQGDJULW FKDPEHUDVSUHOLPLQDU\ WUHDWPHQW DQDQDHURELFEDIIOH UHDFWRUDVSULPDU\
WUHDWPHQWVXEVXUIDFH&:VDVVHFRQGDU\WUHDWPHQWFRQVLVWLQJRIDKRUL]RQWDOZDWHUIORZ+)&:DQGDYHUWLFDOZDWHU
IORZ9)&:ILJXUHDQGDVOXGJHGU\LQJEHG7KHORFDOFRPPXQLW\KDVIRUPHGDFRPPLWWHHIRUFRQVWUXFWLRQDQG
IXWXUHRSHUDWLRQDQGPDLQWHQDQFHRIWKHV\VWHP81+DELWDW
0RQLWRULQJRIWKHSHUIRUPDQFHRIWKHV\VWHPRYHULWVILUVW\HDURIRSHUDWLRQVKRZVWKDWLWUHPRYHVRUJDQLFSROOXWDQWV
KLJKO\HIILFLHQWO\0DLQWHQDQFHZRUNVDWWKHZHWODQGFRPSULVHGRIZHHNO\UHPRYDORIXQZDQWHGYHJHWDWLRQIURPWKH
EHGVDQGPRQWKO\FOHDQLQJRIWKHLQOHWRXWOHWV\VWHPV7KHKDUYHVWLQJRIWKHYHJHWDWLRQLVFDUULHGRXWWZLFHD\HDU7KH
V\VWHPLPSURYHGWKHULYHUTXDOLW\DVWKH6XQJD&:VWUHDWWKHZDVWHZDWHUWRDQRSWLPXPVWDQGDUGEHIRUHGLVFKDUJLQJ
LQWRWKHQHDUE\VWUHDPVWKHUHE\DYRLGLQJWKHSRVVLEOHSROOXWLRQLQWKHZDWHUERG\DQGVDYLQJZDWHUUHVRXUFHV7KH
WUHDWHGHIIOXHQWLVXVHGIRUPXOWLSOHSXUSRVHVVXFKDVJDUGHQLQJDQGFOHDQLQJ,QDGGLWLRQWKHVFKRRODGMDFHQWWRWKH
WUHDWPHQWSODQW DJUHHG WRXVH VRPHSRUWLRQRI WKH WUHDWHGZDVWHZDWHUHIIOXHQW IRU WRLOHW IOXVKLQJDQGFOHDQLQJ WKH
VXUURXQGLQJVRI WKH VFKRROGXULQJ WKHGU\ VHDVRQ WKXV VDYLQJ IUHVKZDWHU UHVRXUFHV7KH V\VWHPDOVREHQHILWV WKH
FRPPXQLW\DVWKHVLWHZKHUHWKHZDVWHZDWHUWUHDWPHQWSODQWKDVEHHQFRQVWUXFWHGZDVSUHYLRXVO\XVHGIRUGXPSLQJ
RIVROLGZDVWHDQGRSHQGHIHFDWLRQE\WKHFRPPXQLW\+RZHYHUDIWHUWKHFRQVWUXFWLRQDQGRSHUDWLRQRIWKHWUHDWPHQW
SODQWWKHVXUURXQGLQJHQYLURQPHQWKDVLPSURYHGWRDODUJHH[WHQW7KLVKDVEHQHILWHGQRWRQO\WKHFRPPXQLW\EXW
DOVRWKHVFKRROFKLOGUHQ7KLVLPSURYHPHQWKDVWKXVGLVFRXUDJHGRWKHUSHRSOHWRFRQWLQXHZLWKWKHWUDGLWLRQDOKDELWRI
GHIHFDWLRQDQGZDVWHGXPSLQJ7KHHQWLUHDUHDQRZVHHPVWREHKHDOWKLHUDQGDHVWKHWLFDOO\DWWUDFWLYHZLWKDQHQKDQFHG
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HQYLURQPHQW7KHFRPPXQLW\ZDVIRXQGWREHYHU\SRVLWLYHDERXWWKHHVWDEOLVKPHQWRIWKHWUHDWPHQWSODQWDVUHIOHFWHG
LQWKHLQKDELWDQW¶VUHTXHVWWRWKHPXQLFLSDOLW\WRFRQVWUXFWVLPLODUWUHDWPHQWSODQWV81:$&QG
(FRQRPLFDOO\WKHVOXGJHSURGXFHGIURPWKHWUHDWPHQWV\VWHPFDQWKHQEHXVHGERWKDVDIHUWLOL]HUDQGDVIXHOE\
FRQYHUWLQJLWLQWREULTXHWWHVWKHUHE\JHQHUDWLQJLQFRPHIRUWKHPDQDJHPHQWRIWKHSODQW7KHUHHGSODQWVJURZWRD
FRQVLGHUDEOHKHLJKWWKH\DUHWKHQWULPPHGGRZQ7KHVHWULPPLQJVFDQDOVREHXVHGDVIXHO'DYLHV$QRWKHU
EHQHILW LV WKH DWWHQWLRQ UHFHLYHG IURP GLIIHUHQW QDWLRQDO DQG LQWHUQDWLRQDO YLVLWRUV SROLF\ PDNHUV UHVHDUFKHUV
SURIHVVLRQDOVVWXGHQWVDQG MRXUQDOLVWVZKRKDYHYLVLWHG WKLVVLWH WRREVHUYHDQGVKDUHH[SHULHQFHVRQFRPPXQLW\
EDVHGZDVWHZDWHUWUHDWPHQWSODQWIRUUHSOLFDWLRQUHVHDUFKDQGNQRZOHGJH:DWHUDLG


)LJ6XEVXUIDFH&:DW6XQJDIRUWKHVHFRQGDU\WUHDWPHQWRIWKHJUD\ZDWHU7KHV\VWHPFUHDWHVDJUHHQDUHDDQGUDLVHVWKHHQYLURQPHQWDO
DZDUHQHVV7KHFRPELQDWLRQRIKRUL]RQWDODQGYHUWLFDOIORZOHDGVWREHWWHUWUHDWPHQWHIILFLHQF\RIWKHZDVWHZDWHU81+DELWDW
4.3. SEKEM Farm, Egypt 
7KHSURMHFWLVORFDWHGLQ%LOEHLVDUHDDWHDVWRI6KDUTXL\D*RYHUQRUDWHNPQRUWKHDVWRI&DLUR7KHPDLQREMHFWLYH
LVWRFRPELQHWKH(XURSHDQH[SHULHQFHZLWKWKH(J\SWLDQSUDFWLFHIRUZDVWHZDWHUPDQDJHPHQWDQGZDWHUUHXVHIRU
LUULJDWLQJWLPEHUSODQWDWLRQVDVZHOODVSURWHFWLQJWKHJURXQGZDWHU$EGHO6KDI\DQG(O.KDWHHE7KHWDUJHW
DUHDIRU WKHSLORWSURMHFW LQFOXGHGWKHVFKRRODQGERDUGLQJVFKRRORI WKHIDUPDIHZRIILFHEXLOGLQJV WKHFDPSXV
NLWFKHQDQGDODXQGU\URRP7KHV\VWHPFRQVLVWVRIDVHSWLFWDQNDSXPSLQJZHOODGLYLVRUDVXEVXUIDFH&:DQ
RXWOHWZHOODQGDVWRUDJHSRQG:DVWHZDWHUSURGXFWLRQLQWKHWDUJHWDUHDZDVPGD\$QDGGLWLRQDOPGD\
IORZZDVDGGHGFRQVLGHULQJWKHFRQVWDQWLQFUHDVHRIWKHSRSXODWLRQLQWKHODVWIHZ\HDUV7KXVWKHWRWDOGHVLJQIORZ
UDWHZDVPGD\$((

)LJ&URVVVHFWLRQRIWKHKRUL]RQWDO&:LQ6(.(0IDUP:DVWHZDWHUHQWHUVIURPWKHLQOHWZHOOWRWKHILOWHUOD\HUZKHUHLWLVWUHDWHGDVLWIORZV
KRUL]RQWDOO\LQFRQWDFWZLWKWKHURRWVRISODQWV7KHWUHDWHGZDWHUUHDFKHVWKHRXWOHWDQGLVWKHQVWRUHGLQDZHOOIRUODWHUUHXVH$((
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7KHWUHDWPHQWV\VWHPLVIXOO\RSHUDWHGDQGWKHWUHDWHGZDWHULVUHXVHGIRULUULJDWLQJ(XFDO\SWXVWUHHVWKDWDUHXVHG
IRUPDQXIDFWXULQJ SDFNDJLQJ ER[HV7KH VWXG\ SURYHV WKDW &:V DUH LPSRUWDQW WUHDWPHQW V\VWHPV SDUWLFXODUO\ LQ
GHFHQWUDOL]HGDUHDV7KHLPSOHPHQWDWLRQRIDQHIILFLHQWSULPDU\DQGVHFRQGDU\WUHDWPHQWV\VWHPKDVLPSURYHGWKH
TXDOLW\RIWKHZDVWHZDWHU::HIIOXHQW7KHXVHRIWUHDWHG::RQWKHVDQG\VRLOLPSURYHLWVSK\VLFDOTXDOLW\7KH
WUHDWPHQWRI::UHVXOWHGLQDQDFKLHYHPHQWWRZDUGVWKHSURWHFWLRQRIWKHSXEOLFKHDOWKWKHHQYLURQPHQWDQGWKH
JURXQGZDWHU7KHTXDOLW\RIWKHWUHDWHGZDVWHZDWHULVZLWKLQWKHSHUPLVVLEOHOLPLWVRIWKH(J\SWLDQVWDQGDUGV$EGHO
6KDI\HWDO$ERXWPGRIIUHVKZDWHUZDVVDYHGIRULUULJDWLQJWKHDJULFXOWXUDODUHDE\XVLQJWKHHIILFLHQWO\
WUHDWHGZDVWHZDWHU$EGHO6KDI\DQG(O.KDWHHE
8QGHUVLPLODUFRQGLWLRQVLHFROOHFWHGZDVWHZDWHUDQGHQRXJKVSDFHIRUDFRQVWUXFWHGZHWODQGVXFKDV\VWHPLV
FRQVLGHUHGDYHU\FRVWHIIHFWLYHDQGUREXVWV\VWHP7KH6(.(0DGPLQLVWUDWLRQLVJRLQJWRH[WHQGWKHVFKHPHWRDOO
WKHVFKRROVLQWKHPXQLFLSDOLW\0('::5:*

)LJ5DZZDVWHZDWHUWRWKHOHIWDQGWKHWUHDWHGZDVWHZDWHUWRWKHULJKW7KHFRPSDULVRQVKRZVLPSURYHPHQWLQWKHFODULW\RIWKHZDWHUDVWKH
SROOXWDQWVDQGRUJDQLFPDWHULDOVDUHUHPRYHGLQWKHSULPDU\DQGVHFRQGDU\WUHDWPHQWVWDJHV$EGHO6KDI\HWDO
)LJXUHVKRZVWKHQHWSUHVHQWYDOXHRIWKHV\VWHPRYHUWKHOLIHWLPH$VWLPHSDVVHVWKHQHWSUHVHQWYDOXHRI
WKHV\VWHPLQFUHDVHVVKRZLQJLWVHFRQRPLFVXVWDLQDELOLW\$((

)LJ1HWSUHVHQWYDOXHRIWKHZDVWHZDWHUWUHDWPHQWV\VWHP6(.(0RYHUWKHOLIHWLPHEUHDNHYHQDIWHU\HDUV7KHILJXUHVKRZVWKDWWKH
V\VWHPLVHFRQRPLFDOO\HIILFLHQWRQWKHORQJWHUPDVLWVORQJWHUPEHQHILWVDUHPRUHWKDQWKHFRVWRIWKHV\VWHP$((
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7KH SUHYLRXV H[DPSOHV FDQ SURYLGH XVZLWK VRPH JXLGHOLQHV IRU XVLQJ&:V LQ FRPPXQLWLHV DV D VXVWDLQDEOH
ZDVWHZDWHUWUHDWPHQWPHWKRG³6KDKUH-DYDQ´FRPPXQLW\VKRZVWKDWDFRPSDFWXUEDQIRUPRIFOXVWHUVDOORZVIRUD
GHFHQWUDOL]HGDSSURDFKLQZDWHUVXSSO\DQGWUHDWPHQWZKLFKDOORZVWKH&:VWREHDGHVLJQHOHPHQWLQWKHFRPPXQLW\
%HLQJSDUWRIWKHODQGVFDSHDGGVDQDHVWKHWLFYDOXHDQGSURYLGHVUHFUHDWLRQDODQGJUHHQDUHDVDWQRDGGLWLRQDOFRVWV
WKXVUHGXFLQJWKHKHDWLVODQGHIIHFWDVLWSURYLGHVVKDGHDQGKXPLGLW\7KHLQWHJUDWLRQRI&:VLQWKHXUEDQIRUPDOORZV
WKHLQKDELWDQWVWRSHUFHLYHWKHWUHDWPHQWSURFHVVIRUZDVWHZDWHUUDLVLQJWKHHQYLURQPHQWDODZDUHQHVVDQGWKHFRQFHUQ
IRUZDWHUFRQVHUYDWLRQ WKXVGHFUHDVLQJ WKHZDWHUGHPDQG7KH&:LQ6XQJDSOD\HGDQ LPSRUWDQW UROH LQVKLIWLQJ
KDUPIXOVRFLDOEHKDYLRUVDQGHQFRXUDJHGRWKHUEXLOGLQJVWRXVHWKHWUHDWHGZDVWHZDWHU,QWKH(J\SWLDQH[DPSOHWKH
&:ZDVXVHGLQDORZGHQVLW\FRPPXQLW\VXFFHVVIXOO\7KHDZDUHQHVVRIWKH6(.(0FRPPXQLW\FRXOGEHLQFUHDVHG
E\DOORZLQJVWXGHQWVRIWKHQHDUE\VFKRROWRH[DPLQHWKH&:DQGLWVSHUIRUPDQFH7KHSURMHFWFRXOGEHDSSOLHGLQ
XUEDQFRPPXQLWLHVWRDFKLHYHPRUHEHQHILWVIRUWKHLQKDELWDQWV
7DEOH&RQVWUXFWHGZHWODQGVDVDVXVWDLQDEOHZDVWHZDWHUWUHDWPHQWPHWKRGLQWKHSUHYLRXVO\VWXGLHGH[DPSOHV(DFKH[DPSOH
LVHYDOXDWHGRQWKHWKUHHSLOODUVRIVXVWDLQDELOLW\7KHWKUHHH[DPSOHVVKRZVKLJKOHYHORIVXVWDLQDELOLW\DVWKH&:SURYLGHVD
VXLWDEOHWUHDWPHQWVROXWLRQLQWKHWKUHHFDVHV
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  
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3ODQQLQJ   
7DEOHVKRZVWKHDSSURSULDWHQHVVRIXVLQJ&:VLQHDFKRIWKHVWXGLHGH[DPSOHVDFFRUGLQJWRWKHIDFWRUVVHWE\
0DVVRXG7DUKLQLDQG1DVULQ0DVVRXG7DUKLQLDQG1DVUWRGHVFULEHWKHPRVWDSSURSULDWHWHFKQRORJ\
IRUZDVWHZDWHUWUHDWPHQW7KHVHIDFWRUVFDQEHXVHGWRHYDOXDWHWKHWHFKQRORJ\IRUZDVWHZDWHUWUHDWPHQWXVHGLQD
VSHFLILFFRPPXQLW\WRVWDWHLWVFRQYHQLHQFHHFRQRPLFDOO\HQYLURQPHQWDOO\DQGVRFLDOO\WKXVVSHFLI\LQJDQGFKRRVLQJ
WKH VXVWDLQDEOHPHWKRG ,W LV IRXQG WKDW WKH 6KDKUH -DYDQ FRPPXQLW\ DFKLHYHG WKHPRVW EHQHILWV DV &:VZHUH
FRQVLGHUHGHDUO\LQWKHGHVLJQVWDJHDOORZLQJPRUHHFRQRPLFDOHQYLURQPHQWDODQGVRFLDOEHQHILWV
3RWHQWLDOIRU)XUWKHU8VH
7KHVWUDWHJ\IRUWKHIXWXUHGHYHORSPHQWSODQLQ(J\SWDLPVIRUWKHUHGLVWULEXWLRQRISRSXODWLRQWRDOORZWKHXVHRI
WKHXQH[SORLWHGUHVRXUFHVDQGSURWHFWLRQRIWKHH[LVWLQJGHSOHWHGUHVRXUFHV*233(J\SWD3KDVHRIWKHSODQ
VXJJHVWVWKHGHYHORSPHQWRIWKH6XH]&DQDOLQYROYLQJWKUHHPDLQGHYHORSPHQWFHQWHUVWKH(DVW3RUW
6DLGDUHD,VPDLOLDDQG$O$PDOGLVWULFWDORQJZLWK7HFKQRORJ\9DOOH\DQG1HZ,VPDLOLDDQGQRUWKZHVW6XH]*XOI
7KHSODQLQFOXGHVHVWDEOLVKLQJQHZFLWLHVDWWKHVHUHJLRQV&HQWUDOL]HGZDVWHZDWHUWUHDWPHQWDQGGHVDOLQDWLRQSODQWV
DUHSURSRVHGWRVHUYHWKHVHFLWLHVDVVKRZQLQILJXUH'HVDOLQDWLRQSODQWVPD\JHQHUDWHQRLVHDQGJDVHPLVVLRQV
WKH\UHTXLUHODUJHHQHUJ\FRQVXPSWLRQVLQFUHDVLQJWKHDLUSROOXWLRQ,QDGGLWLRQWKHFRQVWUXFWLRQRIGHVDOLQDWLRQSODQWV
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LVWLPHFRQVXPLQJDQGGLVUXSWLYHWRWKHHQYLURQPHQW7KHODUJHLQIUDVWUXFWXUHRISLSLQJDUHH[SHQVLYHDQGUHVRXUFH
FRQVXPLQJWKH\FDQDOVRFDXVHOHDNDJHRIZDWHU<RXQRV

)LJ1RUWKZHVW6XH]*XOIIXWXUHYLVLRQVKRZLQJWKHXVHRIFHQWUDOL]HGWUHDWPHQWSODQWDQGGHVDOLQDWLRQSODQWLQWKHSURSRVHGSURMHFWOHDGLQJ
WRORQJWUDQVPLVVLRQOLQHVDQGKLJKFDSLWDOFRVWVIRUWKHFRPPXQLW\LQDGGLWLRQWRWKHHQYLURQPHQWDOLPSDFWRIERWKWKHWUHDWPHQWDQG
GHVDOLQDWLRQSODQWV*233(J\SWE
7KHXVHRI&:VIRUZDVWHZDWHUWUHDWPHQWLQWKHQHZFRPPXQLWLHVRIWKHGHYHORSPHQWSODQZRXOGSURYLGHDQHZ
VRXUFHRIZDWHUZKLFKLVWKHWUHDWHGJUD\ZDWHUDOORZLQJIRULUULJDWLRQRIPRUHJUHHQDUHDVDQGSURWHFWLRQRIZDWHU
ERGLHV DV WKH WUHDWHG ZDWHU FRXOG EH GLVFKDUJHG VDIHO\ ,Q DGGLWLRQ WR WKHPDQ\ EHQHILWV RI &:V DVPHQWLRQHG
SUHYLRXVO\
&RQFOXVLRQ
7KH XVH RI &:V IRU ZDVWHZDWHU WUHDWPHQW LQ FRPPXQLWLHV LV SURYHG WR EH D VXVWDLQDEOH DSSURDFK IRU LWV
HQYLURQPHQWDOHFRQRPLFDQGVRFLDOEHQHILWV&:VDUHFRQYHQLHQWHVSHFLDOO\IRUGHYHORSLQJFRXQWULHVZKHUHEXLOGLQJ
KXJH LQIUDVWUXFWXUHV LVQRW DIIRUGDEOH7KH UHXVHRI WUHDWHGZDVWHZDWHU LV FRQVLGHUHGDQHZZDWHU UHVRXUFH WKDW LV
QHHGHGLQFRXQWULHVVXIIHULQJIURPZDWHUVFDUFLW\VXFKDV(J\SW,QDGGLWLRQ&:VFDQEHDSSOLHGLQQHZFRPPXQLWLHV
WRUHGXFHZDWHUFRQVXPSWLRQSURYLGHPRUHJUHHQDUHDVUHFUHDWLRQDOVSDFHVDEHWWHUHQYLURQPHQWIRUWKHLQKDELWDQWV
DQGUHGXFHWKHSULFHIRUZDWHUVHUYLFHVWKXVDWWUDFWLQJPRUHUHVLGHQWVDQGUHGXFLQJWKHRYHUSRSXODWLRQDQGVWUHVVRQ
WKH1LOH'HOWDE\EXLOGLQJQHZVXFFHVVIXOVHOIVXIILFLHQWFRPPXQLWLHV7KHQHZFRPPXQLWLHVLQ(J\SWVKRXOGEHRI
VPDOOWRPHGLXPVL]H7KH\VKRXOGUHO\RQGHFHQWUDOL]HGZDWHUV\VWHPVIRUWKHLUYDULRXVEHQHILWV*LYHQWKDW(J\SWLV
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DQDULGFRXQWU\WKHFRXUW\DUGFOXVWHUDSSURDFKLQWKHXUEDQIRUPVXLWVWKHFOLPDWHZKLOHSURYLGLQJWKHSRWHQWLDORI
GLVWULEXWLRQRIFRQVWUXFWHGZHWODQGVRYHUWKHFRPPXQLW\WKXVGHFUHDVLQJWKHFRVWVRISLSLQJZDWHUOHDNDJHDQGHQHUJ\
UHTXLUHG IRU WKH RSHUDWLRQ RI FHQWUDOL]HGZDVWHZDWHU WUHDWPHQW SODQWV DQG SURYLGLQJ HQYLURQPHQWDO DQG DHVWKHWLF
YDOXHV1HZEXLOGLQJVVKRXOGEHGHVLJQHGZLWKDGXDOGLVWULEXWLRQV\VWHPDQGJUD\ZDWHUDQGEODFNZDWHUVKRXOGEH
VHSDUDWHG
3XEOLFDZDUHQHVVFDPSDLJQVVKRXOGEHKHOGLQQHZFRPPXQLWLHVWRLQIRUPWKHSXEOLFDERXWWKHLPSRUWDQFHRIZDWHU
FRQVHUYDWLRQUHXVHDQG WKHULVLQJZDWHUVFDUFLW\ LVVXHVZDWHUVXEVLGL]DWLRQVKRXOGEHUHGXFHG WRHQFRXUDJHPRUH
UDWLRQDOZDWHUXVHDQGQHZODZVDQGUHJXODWLRQVVKRXOGEHVHWWRSURKLELWWKHXVHRISRWDEOHZDWHUIRUQRQSRWDEOH
SXUSRVHV&:VVKRXOGEHFRQVLGHUHGHDUO\LQWKHGHVLJQSURFHVVWRSURYLGHDQLQWHJUDWHGGHVLJQDQGWREHXVHGDVD
GHVLJQ HOHPHQW VXFK DV LQ WKH ³6KDKUH -DYDQ´ FRPPXQLW\ 7KH\ VKRXOG EHPDLQWDLQHG DQGPRQLWRUHG UHJXODUO\
&RPPXQLW\PHPEHUVPD\SDUWLFLSDWHLQPRQLWRULQJOHDGLQJWRWKHORQJWHUPVXFFHVVRIWKHV\VWHP&:VFRXOGEH
XVHGLQWKHQHZGHYHORSPHQWUHJLRQVVXFKDVWKHHDVWHUQ3RUW6DLGUHJLRQ1HZ,VPDLOLD&LW\7HFKQRORJ\9DOOH\DQG
VRRQWRGHFUHDVHWKHQHHGIRUGHVDOLQDWLRQSODQWVGXHWRWKHLUKLJKHQHUJ\FRQVXPSWLRQDQGHQYLURQPHQWDOLPSDFWV
7KHGHVLJQRIWKHVHQHZFRPPXQLWLHVVKRXOGFRQVLGHUWKHXVHRI&:VLQHDUO\GHVLJQVWDJHVWRUHGXFHFRVWVDQGDUHDV
RILPSOHPHQWDWLRQDIWHUWKHFRQVWUXFWLRQLVFRPSOHWHG
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